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NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
are  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANt  WAY  BE  RELATED  THERETO. 
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CHATHAi:  ELECTRONICS  CORPORATION 
630  IIT.  PLEASANT  AVENUE 
LIVINGSTON,  N.  J. 

D’ir<i'u  of  Ships  Febniary  4,  1954. 

U.;p.'rtnent  of  the  Navy 
Ivf  sliiuTton  25,  D,  C, 

Subject;  Contract  Mo,  NObsr- 57475 

WO-SOO-2965OZ 

Deoign,  Devolopnent  and  Production  of  llore 

Reliable  Tube  5651-WA 

Bi-llonthly  Sunnary  Report  No.  10 

For  lionths  of  Decenbor  1953  and  January  1954. 

Gentlemen:  Atten:  Chief,  Bureau  of  Ships  Code  814. 

This  tenth  report  describes  briefly  the  work  done  during  the  months  of 
December  and  January  on  the  subject  contract. 

TUBE  DESIGN  CHANGES. 

There  have  been  no  new  tube  design  changes  made  during  the  interim  period. 
All  results  to  date  indicate  that  the  present  tube  structure  is  adequate.  However, 
it  should  be  pointed  out  that  if  more  severe  temperature  requirements  were  to  be 
imposod  on  this  tube  than  we  are  at  present  life  testing  under,  then  it  night  be 
advisable  to  change  structures. 

IIAIJUFACTURING  CHANGES. 

Theire  has  been  no  essential  change  in  manufacturing  methods  from  those 
previously  reported, 

QUALITY  CONTROL  CHAN(SS. 

A ne\i  specification  has  been  completed  to  conform  id-th  the  format  of  the 
IIll-E-lB  mUtary  Control  specification.  The  last  seven  lots  of  tubes  to  be  deliv- 
ered on  the  contract  will  be  evaluated  on  the  basis  of  this  proposed  specification. 
This  now  specification  proposes  the  following  control  changes: 

1,  Glass  Strain  by  the  boiling  water  - ioe  water  method, 

2,  Vibrational  Noise  Output  Testing, 

3,  Acceptance  Testing  to  an  AID  of  a specified  value  using  new  LaL  and  UAL  values. 
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k.  Making  Stability  a life  teat  acceptance  roquirenent, 

5.  Controlling  inoperativee  by  neana  of  a Survival  Rate  Life  Teat. 

6,  Elir.ilnation  of  tho  500  hr.  ambient  life  conditiona  and  aubstitution  of  a 
Hii'h  Teeperaturo  Intonaittent  Life  Test  on  a 500  and  1000  hr.  baaia. 

PRODUCTIOH  ACCOIIPLISmiEl/rS. 

Tubes 

Wo  have  dlacontlnued  production  on  this  tube  typo.  All  lota  remaining 
to  bo  oubnitted  ivill  be  evaluated  on  the  basis  of  the  new  specification;  this 
’..dll  probably  Include  lota  51  to  57. 

Appendix  A Table  I shows  the  a*  charactoriatica  of  Tube  Voltage  drop 
(l)  and  (2)  for  tho  last  fifteen  lots  that  have  been  subjectod  to  the  High  Tempera- 
ture life  testa  aa  proposed  in  the  Fob.  4,  1953  specification.  It  ohould  be  noted 
that  on  the  basis  of  previous  results,  we  should  expect  future  tubes  to  remain  well 
within  the  256  maximum  characteristics  proposed. 

In  our  efforts  to  determine  the  procedures  necessary  to  make  this  tube  as 
stable  as  possible,  we  arranged  the  following  test.  Tubes  that  had  undergone  1000 
hr,  high  temperature  life  test  were  reaged  and  then  once  again  subjected  to  the 
high  temperature  life  test  requiroment.  Wo  thought  that  after  1000  hr.  of  life  tho 
tube  vrould  have  expelled  from  the  glass  v/alla  and  the  structures,  tho  largest  por- 
tion of  contamination.  Then  the  reaging  process  would  cloan  up  tho  surfaces, 
thereby  lov/ering  tho  work  function  of  tho  cloctrodos  and  return  the  tube  drop, 
ionization  voltage  and  regulation  to  their  original  condition.  Fig,  1 in  Appendix 
A shoves  a plot  of  the  avereige  characteristic  of  tube  drop,  ionization  voltage  arJ 
regulation  versus  hours  of  interraittent  high  temperature  life.  The  plot  shows  a 
large  decrease  in  the  original  values  after  1000  hr,  life  and  after  reaglng,  then 
fairly  rapid  rise  for  the  tube  drop  characteristic  for  the  first  100  (hours  and 
leveling  off  to  about  one-half  of  its  previous  valuo,  Tho  regulation  and  ioniza- 
tion voltage  also  show  small  Increments  bub  to  a much  lesser  degree.  Thus  we  see 
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that  in  order  to  get  a reference  tube  which  has  a stability  for  all  of  its  ohar- 
actnristics  of  say  greator  than  l/2SS  at  the  completion  of  1000  hr,  high  tonporature 
(170°  C,  bulb  temperature)  intomittcnt  life,  would  require  oxtrenely  long  aging, 
Tiioso  conclusions  are  confirmed  by  the  \vork  that  Battelle  llomorial  has  done  on 
molybdenum  hollow  cathode  regulator  tubes. 

Equipment 

A request  has  been  made  to  obtain  a new  50  position  Stabilization  Rack 
to  meet  the  requirements  of  the  latest  proposed  specification, 

Mditional  High  Temperature  Life  Test  oqvdjsaont  is  also  necessary  in 
order  to  abide  by  the  new  acceptance  sampling  plan.  Ue  are  asking  for  permission 
to  build  a 2A0  socket  rack, 

’.fe  are  edso  asking  for  permission  to  build  a nev^  test  set  for  accurately 
determining  the  percentage  changes  that  occur  during  shelf  life  and  specified 
life  conditions.  This  tost  sot  v.lll  check  the  tube  voltage  to  the  nearest  ,01 
volt. 

These  three  pieces  of  equipment  have  all  of  the  essential  design  character- 
istics worked  out  and  can  be  delivered  soon  after  permission  is  granted  for  the  ex- 
penditure, 

CllAITOES  PROPOSED  IM  JAtl-lA  SPECS. 

There  are  no  additional  changes  proposed  in  the  J/iN-lR  Specifications  at 
this  tine,  V/hen  the  results  of  the  last  seven  lots  have  boon  completely  evaluated 
on  the  basis  of  the  latest  proposed  specification  our  final  recommendation  will 
probably  require  characteristics,  stricter  limits,  high  temperature  life  accept- 
ance criteria,  vibrational  noise  output  tests,  stability  life,  and  survival  rate 

Very  truly  yours, 

CHaTHAII  EIECTROWICS  CORPORATIOM 

M.  Yamovsi(y\-  Project  Engineer. 
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Tnblo  I - A>  Charactoristic  for  Intonnittont  High  Tcnqperaturo 
Life  for  Production  Lots  Wo,  37  to  51. 

Fig.  1 - Plot  of  Average  Tube  Drop  (2),  Regulation  and 

Ionization  Voltage  Versus  Life.  Tubes  are  reaged 
after  initial  1000  hr,  life. 
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Charactoriatic  For  Intomittcnt 


High  Tenporature  Life 
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TABLE  I 
/^‘(l)Etd  ? 

37 

0.29 

38 

0.76 

39 

1.10 

40 

0.55 

41 

0.60 

42 

0.43 

43 

0.20 

44 

0.81 

45 

0.51 

46 

0.57 

47 

0,13 

48 

0,42 

49 

0,88 

50 

0.60 

51 

0.31 

165®  C.  Rp/Ib  - 3.5 

A«(2)Etd  % 

0.15 

1.28 

1.40 

0.98 

1,28 

0,82 

0.64 

1.73 

1.30 

1.09 

0.85 

0.77 

1.45 

1.32 

0.85 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
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